The study examines the economic impact of climate change. This is done through a field survey design which involves survey of marketers in Port Harcourt with the aid of archival data from Port Harcourt. Climate data were collected from the archives of Nigeria Meteorological Agency from 1950 to 2015 based on the availability of data. And data on prices and quantity of umbrella, cement, ice cream, cream, palm oil, rubber sander, cold sachet water sold, etc. were extracted from the traders' dairies from 2004 to 2014. The data collected were presented in tables and descriptive diagrams, and analyzed with the multiple regression analysis; this was done to determine the effect of rainfall and temperature on prices of goods in the city. The results revealed an evidence of climate change in Port Harcourt with an increase of 1581 mm and 3˚C for rainfall and temperature, and double rain maxima in the months of July and September. It also confirms the concept of econo-climate by establishing strong correlation between rainfall and temperature and price of goods demanded and supplied. The price and the quantity of goods demanded and supplied are significantly dependent on the amount of rainfall and temperature in the area, and as such the quantity of goods demanded and supplied negates the law of demand and supply which states that the higher the price, the higher the quantity supplied in the area. On this premise planners at the federal, state and local government levels are advised to incorporate climate mitigation and adaptation strategies in urban renewer and planning to avoid unforeseen climate disasters in our urban areas.
Rising temperatures and changes in rainfall patterns affect agricultural yields of both rainfed and irrigated crops. The unchecked rise of sea levels leads to the loss of land, landscape, and infrastructure. A higher frequency of droughts will change hydropower production, and an increase in floods can significantly increase the need for public investment in physical infrastructure [2] [3] [4] . These sector-level impacts will in turn affect other sectors and thus economic growth and household incomes. Depending on countries' natural conditions and economic structure, climate change affects countries differently. For example, countries that depend on rainfed agriculture, such as many in sub-Saharan Africa, are more vulnerable to an increase in climate variability, with projected large losses in their national output [5] . Countries with large delta regions, such as Vietnam, are projected to be hardest hit by rising sea levels, with strong implications for food security and the rural poor [6] . Countries that are already experiencing water stress, especially those in the Middle East and North Africa, are likely to experience additional declines in agricultural yields, resulting in negative effects on rural incomes and food security [7] . Climate change may also exacerbate climate variability and reduce agricultural production and incomes in countries that depend on annual floods such as Bangladesh or in drought-prone countries such as many in the Middle East [7] [8].
Adding up these country level effects from climate change is likely to have impacts on the global economy through changes in global supply, trade flows and commodity prices. Depending on the net importing or exporting position of countries and the net producing and consuming status of households of specific commodities affected, countries and households are likely to be affected differently by climate change. [9] [10] projected that global food prices will increase as a consequence of continued high global population growth, changing food consumption patterns, and climate change. Furthermore, continued high economic growth rates in emerging economies are likely to increase future energy costs [11] . In addition to rising energy demand, climate change mitigation policies may significantly raise energy costs, with potentially strong economic implications for developing countries [12] . For example, the Energy Information Administration (EIA) projects that oil prices may rise to US$200 a barrel under its high-price scenario. Taking higher food and energy prices into consideration is therefore important for any climate change impact assessment at the country level. Yet, although the potentially significant impacts on world commodity price changes from climate change induced, existing country-level economic impact assessments have largely neglected this global dimension. To address this gap in the literature, this paper assesses the local economic impacts of climate change in the sub-humid tropical Niger delta city of Port Harcourt. Port Harcourt is an important case study given the city's location in a region that is consistently projected to be amongst the hardest hit by climate change.
Conceptual Issues and Methods of Data Collection
This study adopted the concept of econo-climate in explaining the economic impact of climate change. According to [13] [14] econo-climate is the economic or socioeconomic analysis of weather in an area. And this has been applied in managing the social and economic outcomes that are weather sensitive in most cities of the world [15] . Econo-climate can be use satisfactorily to resolve the following: Firstly the determination of weather attributes required by a given economic activity; their amount, frequency, and timing; Second is the assessment of the cost of economic variations arising from weather hazards in a given economic activity; and thirdly development of methods of measuring the impact of weather variation through the economic system [16] . This later aspect formed the focus of the study. The World Meteorological Organization (WMO) has stressed on the important to emphasize that information on impact of climate vagary on man's activities. Upon the above premise, the concept of econo-climate is vital to this study because it helps to understand the effect of the rainfall, temperature on the economy of Port Harcourt.
The study employs the field survey design that involves survey of traders in Port Harcourt through the use of archival data from Port Harcourt. Climate data were collected from the archives of Nigeria Meteorological Agency from 1950-2015 based on the availability of data. And data on prices of some goods (umbrella, Cement, Ice cream, Cream and Palm oil, rubber sander, cold sachet water etc were extracted from the traders' dairies from 2004-2014. These goods were selected based on the marketer's view that they are the most weather sensitive goods in the area. And the choice of 2004-2014 years is based on availability of data in the marketers dairies, continuity and consistency of records. Therefore the quantity and price of Coca Cola, baby pears, umbrella, sachet water, cement, ice cream, cream and palm oil etc. were collected and used for the study. The metropolis was stratified into 5 zones (A Ikwerre road, Afam street, B Olu-Obasanjo road, Port Horcourt Aba Express road, C Old Aba road, Choba/Elekahia road, D East West road, and E Trans Amadi) (see Figure 1) . A trader in each of these zones with consistent documentation of sales records in dairy were selected and used for the study.
Data collected were summarized in tables and descriptive diagrams and multiple regression analysis was used to determine the effect of rainfall and temperature on prices of sachet water, baby pear umbrella, cement, ice bock, cream and palm oil etc.
Results and Discussion
The climate characteristics, quantity and price of goods sold in Port Harcourt are discussed in this section. The temperature polynomial trend line showed a rise in temperature with R 2 value of 0.15. The flow pattern of rainfall and temperature followed an inverse pattern, indicating that temperature decreases with an increase in rainfall in the area. This corroborated [17] [18] [19] . From Figure 2 , the normal period of rainfall showed a u-shape, indicating a decrease in rainfall from 2693 mm there is a gradual rise in temperature from 1950-2015; this is evident with temperature values of 26.9˚C, 27.4˚C and 27.5˚C for three epochs (1950-1979, 1980-2009 and 2010-2015) . And the linear trend line showed that a rise temperature correlated strongly with increase in years with R value of 0.94. This trend pattern of rainfall and temperature is an evidence of climate change in Port Harcourt. This is confirmed with a decrease of 377 mm in rainfall from the first epoch , and an increase of 354 mm from the second epoch to the last epoch (2010) (2011) (2012) (2013) (2014) (2015) . This has triggered flood hazards in the area. Temperature on the other hand had a rise of 0.5˚C from the first epoch to the second epoch , and a rise of 0.1˚C from the second epoch to the third epoch (2010) (2011) (2012) (2013) (2014) (2015) . Table 1 Figure 4 , the linear trend line of temperature anomalies showed a gradual rise in temperature from 1955 till date which showed that Port Harcourt is warmer in the last two decades than the previous years. However the first decade is cooler than other decades. Table 2 revealed the monthly distribution of rainfall and temperature in Port Harcourt. Rainfall had 196 mm mean monthly distribution that spans 28 mm in January to 368 mm in September, indicating a monthly increase of 340 mm. July and September had double rain maxima in Port Harcourt (359 and 368 respectively) which confirmed the climate characteristics of tropical equatorial climate of Koppen [20] (see Figure 5) . Temperature on the other hand, had 27.1˚C monthly mean temperature distribution, and span 26˚C to 28.6˚C, indicating an increase of 1.5˚C in temperature. There is double recession or fall in temperature in July (26.1˚C) and September (26˚C) (see Figure 6 ). This showed that monthly temperature decreases with increasing rainfall. However the linear trend line revealed a gradual rise in temperature from 1950 till date (see Figure 6 ).
Climate Characteristics

Quantity and Price of Good Sold
The quantity of goods sold in Port Harcourt from 2004-214 is presented in Table 3 . Generally the quantities of goods sold increase with increase in years. This could be ascribed to increase in the population of Port Harcourt being an oil city. Table 3 ).
Generally fro Table 4 , the quantity of goods sold followed the climate of the area. For instance, generally the goods increased in months with lower rainfall with September being the month with lowest sales (110 bags) and January had the highest sales (630 bags), and there is double decrease in quantity of sachet water sold in July and Septembers over the years. Palm oil, cement and Coka Cola followed same pattern with sachet water of reduction in sales in the months of July and September. This showed that as rainfall increases/weather become cooler, the demand for sachet water, palm oil, cement, Coka Cola, ice cream, baby pears reduces. However the quantity of okra, umbrella, rubber shoes and rob/mentholator sold increased with increase in rainfall and low temperature, with double sales maxima July and September just like those of rainfall (see Table 4 and Figure 5 ). 
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However, rob and mentholator sales is high in December and January because of harmatan season experienced. The increase in quantity of sachet water, rob/mentholator, palm oil and cement sold all through the year and season according to the inhabitants and the traders is due to the fact that these products used throughout the seasons of the year, be cold and warm season. This corroborated [16] . Table 5 showed the price of goods sold in Port Harcourt. Generally prices of all the goods increases over the years. The price of these goods increases as the quantity of these goods increases (see Table 4 and Table 5 ). However the price changes with the season of the years (see Table 6 ). For instance the price of umbrella, rubber sander, pears oil and rob/mentholator increases with increase in rainfall, and falls with increase in temperature (see Table 6 and Figure 6 ). On the other hand, the prices of cement, ice cream, cold sachet water, Okra and Coca Cola decreases with increase in rainfall, and rises with increase in temperature (see Table 6 and Figure 6 ). These results corroborated those of [16] in the city of Warri. Tables 7-10 showed the results of the regression analyses performed to establish the effects of rainfall and temperature on goods in Port Harcourt. Table 7 revealed 0.996 correlation value that rainfall had on the prices of Cement, Ice cream, cold sachet water, okra, Coca Cola, umbrella, rubber sander, baby pears oil cream, palm oil, and rob/mentholator. This showed that rainfall contribute 99% to the market price of these goods in Port Harcourt. Their individual standardized beta coefficients in Table 8 , indicate correlation coefficient values of 0.77, 0.72, 0.51, 0.66 and 0.67 respectively for umbrella, rubber sander, baby pears oil cream, palm oil, and rob/mentholator which showed that the prices of these goods increases with increase in rainfall. This confirmed the concept of econo-climate by establishing the above strong positive correlation between rainfall and temperature and price of goods demanded and supplied. The prices of cement, ice cream, cold sachet water, okra, and Coca Cola drinks had an inverse relationship (-0.51, -0.55, -0.63, -0.61 and -0.66 respectively for these items), which showed that as rainfall increases, there is a correspondence fall in prices of these items. However the t value 9.614 is significantly at P < 0.05 significant level (see Table 8 ). Based on this, the study revealed that the prices of cement, ice cream, cold sachet water, okra, Coca Cola, umbrella, rubber sander, baby pears oil cream, palm oil, and rob/mentholator were significantly dependent on rainfall amount experienced over the season and year.
From Table 9 , correlation value that temperature had on the prices of cement, ice cream, cold sachet water, okra, Coca Cola, umbrella, rubber sander, baby pears oil cream, palm oil, and rob/mentholator is 0.99. And this indicates that temperature contributed 98% to the market price of goods in Port Harcourt. However, the standardized beta coefficients in Table 10 , revealed a correlation coefficient values of -0.58, -0.46, 0.44, -0.50, -0.41, respectively for umbrella, rubber sander, baby pears oil cream, palm oil, and rob/mentholator. This is an inverse relationship which showed that the prices of these goods reduce with increase in temperature. The prices of cement, ice cream, cold sachet water, okra, and Coca Cola drinks had an inverse relationship (0.55, 1.09, 0.50, 0.69 and 0.60 respectively for these items), which showed that as rainfall increases, there is a correspondence increase in prices of these items. However the t value 3.15 is significantly at P < 0.05 significant level (see Table  10 ). Based on this, the study revealed that the prices of cement, ice cream, cold sachet water, okra, Coca Cola, umbrella, rubber sander, baby pears oil cream, palm oil, and rob/mentholator were significantly dependent on temperature experienced over the season and year. From Figure 2 , the period 2010-2015 had an increase of 363.7 m which often exacerbate ecological hazards (flood, acid rain, soil erosion etc.) in the area [21] [22] . And one of such impact is the 2012 flood episode. From Table 11 , before the inundation began, bag of garri is sold for N9000, and 128 bags of garri were demanded and supplied. But as rainfall increases, inundation level rise to cover most cassava farmlands in the rural area of Port Harcourt, as such quantity demanded increases with decrease in supply of garri to Port Harcourt. Thus demand outweigh supply, this is evident from only 70% and 28% bags of garri demanded that was supplied at the second and third months respectively. This confirmed the law of demand in economics. But the quantity supplied reduces as prices increases, and thus negate supply law in economics. But as prices of garri increases as a result of the flood, the quantity demanded also increases in defilement of the law of demand and supply. Thus prices are directionary proportionate to quantity demanded because the flood hazards has forced many inhabitants of the neighboring areas to relocate to join their relative and settlement camps in Port Harcourt. The price became expensive that most middle class residents can no longer afford it. This has exacerbated hunger and food insecurity in the area because it is only 45% of their demand that were met. Table 12 revealed that the quantity demanded and supplied decreases with increase in price of fishes. For instance at N200, 150 and 63 fishes were demanded and supplied. And at N1000, 6 and 2 fishes were supplied. While the quantity of fishes demanded comply with the demand law in economics which states that the higher the price the lower the quantity demanded (see Figure 7 (a) and Figure 7(b) ), the quantity supplied is a negation from the law of demand and supply in economics, that states that the higher the price the higher the quantity supplied (see Figure 7 (a) and Figure 7(b) ). The abnormal supply curve is precipitated by increase in rainfall that occasioned high inundation level. This rose to overflow the rivers and fish ponds in Port Harcourt and environs, and causes most the fishes to escape along with the flood water. The quantity demanded also outweigh quantity supplied, during this period, it is only 55% of the quantity demanded that were supplied, and the percentage supplied decreases from 63% at N200 to 40% at N1000 (see Table 12 and Figure 7(a) ). 
Figure 7(a)
showed that the quantity of fishes demanded and supplied followed same pattern that reduces with increase in price. This is a negation from the normal demand and supply of fishes before the flood (see Figure 7(b) ). Another factor that account for the abysmal supplied is the occurrence of acid rain in the region. The occurrence of acid rain has resulted in the lost of fish species and reduced quantity of fish caught by farmers [23] .
Conclusion
The study has demonstrated that the economy of Port Harcourt is dependent on climate change. It revealed that Port Harcourt experiences rainfall of 2375 mm and temperature of 27.2˚C with an increase of 1581 mm and 3˚C for rainfall and temperature respectively from 1950 to 2015. This increase in rainfall and temperature indicates an evidence of climate change which precipitated other ecological hazards like urban heat island, the 2012 flood, and acid rain in the area and thus impacted negatively on the economy of Port Harcourt. It is showed that the prices of umbrella, rubber sander, baby pears oil cream, palm oil, and rob/mentholator increase with increasing rainfall; cement, ice cream, cold sachet water, okro and Coca Cola prices on the other hand reduce with increase in rainfall. The prices of these good are also significantly dependent on the temperature experienced over the season and year, and thus it is also revealed that the quantities of garri and fishes demanded and supplied de-crease with increase in price which negates the law of supply, which states that the higher the price, the higher the quantity supplied. Hence the prices is directly proportionate to quantity demanded, because the increased rainfall leads to flood hazards which force many inhabitants of the neighboring areas to relocate to join their relatives and settlement camps in Port Harcourt. It is therefore recommended that economic, environmental and urban planners should incorporate climate adaptation option in their planning in order to protect their goods against climate disasters, as well as implement the urban developmental laws in the area.
